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MEMORANDUM

Subject: Tbxicological significance of triazole residues from tebuconazole in '
RACs. . ’

From: Alberto Protzel, Ph.D. ‘ V
Review Section III 3 Lf/?j
Toxicology Branch II _ '
Health Effects Division (H7509C)

To: ' George Ghali, Ph.D.

Peer Review Section
~Science Analysis Branch
Health Effects Division (H7509C)

Thru: James N. Rowe, Ph.D., Head V. M3//5/?_‘}

Review Section III
Toxicology Branch II
Health Effects Division (H75090)

and

Marcia van Gemert, Ph.D., Chief /"}) 3/)7/75
Toxicology Branch II

Health Effects Division (H7509C)

In a 1/3/90 memorandum from W.J. Hazel (HED) to R.D. Schmitt (HED), concern for
triazole-derived residues from DPX-H6573 (also known as Nustar®) was indicated.
In particular, levels of up to £ 0.9 ppm for triazolylalanine and up to < 0.14
ppm for triazole were found for various RACs and/or their processed products and
the HED Metabolism Committee was requested to address the issue. Consensus was
reached that triazole-containing compounds derived from DPX-H6573 (Rustar?) are
not of concern due to their natural occurrence and/or their low toxicity and/or
their indistinguishability from background. ’

The issue of triazole-containing compounds arose again in the case of
tebuconazole. In particular, possible levels of triazolylalanine that could be
present jointly with tolerance levels of tebuconazole in wheat seeds and barley
grain had been estimated at 6.66 and 40.0 ppm, respectively and TB-II was asked
to address the issue.

Upon examination of the existing toxicological database on triazolylalanine (See
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Attachment 1, memorandum from A. Protzel to R.D. Schmitt dated 4/10/91) a
tentative RfD-like value of 0.2 mg/kg/day was calculated for triazolylalanine,
based on a dog subchronic NOEL of 8000 ppm and an uncertainty factor of 1000.
Based on the above RfD-like wvalue it was concluded that, at the time, the
observed levels of triazolylalanine did not appear to pose toxicological concern
for diets comprising of up to 50% wheat and 10% barley seeds.

Although tebuconazole, the triazolyalanine precursor in plants, was not oncogenic
in Wistar rats (at 0, 100, 300, and 1000 ppm, MRID No. 407009-39) or in NMRI mice
(at 0, 20, 60, or 180 ppm, MRID No. 407009-41), more recent work has revealed
oncogenicity in NMRI mice at doses above the MTD. NMRI mice administered
tebuconazole for 91 weeks in the diet at 0, 500 (the MTD) and 1500 ppm (MRID
421750-01, DER dated 2/20/92) had statistically significant incidences. of
hepatocellular neoplasms: adenomas (35.4%) and carcinomas (20.8%) at 1500 ppm in
males and carcinomas only (26.1%) at 1500 ppm in females. Tebuconazole will be
the subject of HED Carcinogenicity Peer Review on 5/26/93. '

Given that:

o Tebuconazole appears to have a hepatocarcinogenic effect in NMRI mice.

o Tebuconazole and triazolylalanine (related triazoles) have the triazole
moiety in common. ‘ _

o The oncogenic mechanism of tebuconazole is not known.

The RfD Committee is asked to comment on whether the assessment of toxicological
significance for triazolyalanine and its congener plant residues derived from
"tebuconazole should be done on an individual basis using the RfD-like approach
-used above or whether the triazoles should be included in the tolerance
expression for the parent compound. This latter approach is currently being used
in the case of other conazoles. ’
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MEMORANDUM
Subject: Triazole residues in Wheat seeds and Barley grai

" From: Alberto Protzel, Ph.D. - { -
: Review Section III o X\_ i

Toxicology Branch II \V
Health Effects Division (H7509C) '

To: Richard D. Schmitt, Ph.D., Chief
Dietary Exposure Branch o
Health Effects Division (H7509C)

Thru: James N. Rowe, Ph.D., Head M. ’(vat 4]’0)‘”
‘ Review Section III ' .
‘ Toxicology Branch II

Health Effects Di.vision (H7509C)

and

Marcia van Gemert, Ph.D., Chief /@M@ﬂz‘/ '7‘/’”/?/

Toxicology Branch II
Health Effects Division (H7509C)

In a 1/3/90 memorandum from W.J. Hazel to R.D. Schmitt, concern for triazole-

" derived residues from DPX-H6573 (also known as Nustar!) was indicated. In
particular, the metabolite triazolylalanine was reported as occurring at levels
of < 0.05 ppm in apples, < 0.09 ppm in apple juice, < 0.06 ppm in grapes, and <
0.9 ppm in grape juice. In addition, triazole itself (IN-H9933; 1H-1,2,4-
triazole) was found to occurr at £0.14 ppm in milk, <0.03 ppm in ruminant muscle,
and tentatively, at <0.004 ppm in poultry tissues and eggs. It was thus
requested that the HED Metabolism Commitee address the issue of whether triazole-
derived residues are of toxicological concern (Issue 5). ‘

Issue 5 was addressed in a 8/21/90 memorandum from from W.J. Hazel to S. Lewis

N " and R. Engler. Concerning Issue 5, consensus was reached that triazole-
containing compounds derived from DPX-H6573 (Nustar®) are not of concern due to
their natural occurrence and/or their 1low toxicity and/or their
indistinguishability from background.

Likewise, in a 5/8/87 memorandum to L. Rossi, A. Katz noted that "TOX Branch has
determined that there is at this time no compelling toxicological basis for -
requiring additional metabolism studies or analytical methodologies specific for
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the triazole moieties contributed by propiconazole." Levels of triazole-
containing metabolites, from propiconazole were not indicated, however.

The issue of triazole-containing compounds arises again in the case of
tebuconazole. As shown in Table 1, the levels of triazolylalanine that could be
present jointly with tolerance levels of folicur in wheat seeds and barley grain
are 6.66 and 40.0 ppm, respectively. These values are 7.4 and 44.4 times higher
than the possible 0.9 ppm level for triazolylalanine in grape juice, and even
‘higher for the other commodities listed above. :

Table 1. Levels of tebuconazole and selected metabolites in various RACs. -

Compound Percent of totai ppm possible at Reference
radioactivity tolerance for RAC'

----Wheat Seedg-----
Folicur 6.0 - 0.5 (By defn.) Otakie (Undated)
‘Triazolylalanine 80.0 6.66 ‘ '
Triazolylacetic ac. 13.0 -1.08

----- Barley Grain----
Folicur . 3.0 (By defn.)  Otakie (Undated)
Triazolylalanine - : 40.0
Triazolylacetic ac. - 6.5

1. Triazolyalanine may occur at the following lower levels in other RACs:

apples (< 0.05 ppm), apple juice (<0.9 ppm), grapes (< 0.06 ppm), and in grape
Jjuice (£ 0.09 ppm). It was not indicated if these values are the possible values
at the tolerance for folicur.

To assess the toxicological significance of the observed levels of
triazolyalanine (TA) in wheat grain and barley seeds a tentative, preliminary,
RfD value was calculated based on studies selected from the triazolylalanine data
base of submitted studies (Caswell No. 862B). Triazolylacetic acid was not
included in the calculation but would not be anticipated to contribute materially
to any toxicological concern. The selected studies are summarized in Table 2.

Table 2 shows two subchronic studies, 90-day rat and 13-week dog, with respective
NOEL values of 5000 and 8000 ppm. The 13-week dog study is selected for
calculation of the tentative RfD because it is the only one of the two studies
classified as minimum. Due to the existence of only two subchronic studies (90-
day rat and 13-week dog) and the absence of chronic studies an uncertainty factor
(UF) of at least 1000 must be considered. Because one of the studies (rat) is

-
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supplementary this UF could range up to 3000. Thus, the tentative RfD for
triazolylalanine will be calculated using a NOEL of 8000 ppm from the subchronic
dog study (equiv. to 200 mg/kg/day, assuming 1 ppm = 0,025 mg/kg/day for a 10 kg.
dog on dry lab chow; FDA, 1975). The NOEL value of 2 400 mg/kg/day reported for
< the 28-day gavage study in rats summarized in Table 2. is consistent with the
selected NOEL of 200 mg/kg/day, and suggests that the actual NOEL may be higher

than 200 mg/kg/day. :

Thus, for a NOEL of 200 mg/kg/day, a tentative RfD for triazolylalanine (TA) may
be estimated to be 0.2 mg/kg/day if a UF of 1000 is chosen and 0.07 mg/kg/day if
a conservative UF of 3000 is chosen. ‘

Table 2. Selected .studies for tentative estimation of the RfD‘ for
triazolylalanine (From Caswell File No. 862B; see attached one-liners).
Study Species Dosing/Effects Classification
90-Day feeding. Rat 0, 1250, 5000, 20000 Ppm. Supplementary
Bayer AG Inst. for NOEL = 5000 ppm -
Tox. LEL = 20000 ppm; body wt.
- reduction.
13-Week feeding. Dog 0, 3200, 8000, 20000 ppm. Minimum
Bayer AG Inst. for NOEL = 8000 ppm
Tox. : ’ ' LEL = 20000 ppm; body wt.
' ‘ reduction
28-Day oral gavage. Rat 0, 25, 100, 400 mg/kg. Supplementary
Bayer AG Inst. for NOEL > 400 mg/kg ,
Tox. '
14-Day feeding. | Rat 0, 3000, 10000 ppm Supplementary
Bayer AG Inst. for in drinking water. No toxic -
Tox. signs. NOEL not stated.
Two Generation Rat 0, 500, 2000, 10000 ppm.'. Supplementary
Reproduction. Cent. . Maternal NOEL > 10000 ppm.
Tox. Lab. ICI. Reproductive NOEL « 2000 ppm.
LEL = 10000 ppm (reduced pup
weights).
/ .

Referring to Table 1, for humans 6.66 PpPm triazolylalaniné in the diet would

correspond to 0.08 mg TA/kg/day in a diet (assuming 1 ppm = 0.025 mg/kg/day for
a 60 kg man; FDA, 1975) consisting of 50% wheat seeds. This value is below or

at the estimated RfD for TA.

Likewise, referring to Table 1, for humans 40 ppm triazolylalanine in the diet
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would correspond to 1 mg TA/kg/day (assuming 1 ppm = 0.025 mg/kg/day for a 60 kg
man; FDA, 1975) in a diet consisting of 100% barley seeds. This value would drop
to 0.1 mg TA/kg/day in the more likely event that the diet consists of 10% barley
seeds. This value is at or below the estimated RfDs for TA. .

We conclude that the levels of triazolyl metabolites in the cases of wheat seeds
and barley grain do not appear to present any toxicological concern at this time.
It is noted that triazole is a tebuconazole metabolite in rats (EPA MRID Nos.
409959-11 and 409959-12); while triazolylalanine, triazolylacetic acid or
triazolylactic acid are not 1listed among the identified metabolites of
-tebuconazole in rats, a considerable portion of the metabolites remain to be
identified.

e es

Otakie G.F. Undated. Memorandum. PP#9F3724/9F03818 and FAP#9H5575. Permanent
Tolerance Petitions - New Chemical - Tebuconazole. Tolerance Petition Section -
II. Chemistry Branch I - Télerance Support, Health Effects Division (H7509C) .
U.S.E.P.A.

FDA. 1975. Food and Drug Administration. 'Appraisal of the Safety of Chemicals

in Foods, Drugs and Cosmetics. Third Printing. Published 1959 by the
Association of Food and Drug Officials of the United States.

Attachment

HED oﬁe-liners for triazolylalanine (Caswell No. 862B).

cc: Gary F. Otakie (HED)
E. Brinson Conerly (EFED)
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